This paper evaluates the heterogeneous impact of spillovers from multinational corporations (MNCs) to domestic enterprises in the developing world. It empirically investigates two transmission channels of knowledge spillovers. First, direct contractual linkages between indigenous firms and MNCs. Second, indirect demonstration effects accrued by domestic firms by imitating foreign technologies either through observation or by hiring workers trained by MNCs. The paper focuses on the impact of spillovers on high-growth firms, which are enterprises with high job creation rates and, therefore, assumed to have high absorptive capacities. The paper also evaluates spillovers stemming from MNCs with different motivations to invest in developing countries. Employing a survey of around 71,000 firms across 50 sectors in 122 developing countries, the paper shows that high-growth firms internalize spillovers through both avenues and that contractual linkages are the most powerful transmission channel. FDI embedded in global value chains generates larger spillovers to high-growth domestic firms than investment that seeks to serve the host economy. There is no evidence that natural resource-seeking FDI generates spillovers. The results have important implications for policy design, as public funding in developing countries is often directed to support programs that seek to connect domestic suppliers with MNCs.
Introduction
Foreign Direct Investment (FDI) enables economic growth, job creation, and poverty reduction.
Countries that are more open to trade and investment tend to be more productive and grow faster (Dollar 1992 , Harrison 1996 , and Frankel and Romer 1999 . Policymakers seek to attract FDI to create jobs, bring in cutting edge knowledge and technology, connect to global value chains, and diversify and upgrade their economies' production capabilities. The potential transmission of knowledge between foreign firms and local enterprises is an additional benefit of FDI that can improve the productivity of domestic enterprises and, therefore, make economic growth more inclusive.
The effects of Multinational Corporations (MNCs) on the host economy are therefore a crucial element in a country's development strategy. These FDI spillovers can be positive or negative, depending on whether local firms improve or worsen their performance due to the presence of MNCs. The reason for this ambiguity is that FDI brings two opposite forces to the market. On the one hand, it brings foreign technology and frontier knowledge that, if successfully transmitted to the local firms, can improve their productivity. On the other hand, foreign firms may compete with local incumbents in input and output markets and, therefore, have a pro-competitive effect that can negatively affect some firms. The balance between these two forces determines the overall effect of MNCs on individual local enterprises. At the sectoral level, tougher competition results in the efficient reallocation of resources from less productive to more productive firms, thereby increasing sectoral productivity over the long run. See Alfaro and Chen (forthcoming) and Fons-Rosen et al. (2017) for an empirical evaluation of FDI spillovers and the efficient reallocation of factors created by the pro-competitive effect. This paper evaluates two main channels through which horizontal FDI spillovers can be accrued by indigenous firms in the developing world. First, contractual linkages between MNCs and local suppliers could entail a formal transmission of foreign firms' knowledge and practices that may help domestic suppliers to upgrade their technical and quality standards-the linkages channel. There are at least three other channels through which linkages can also increase the productivity of domestic firms: First, greater demand for intermediates produced by domestic suppliers can increase the possibilities for scale economies. Second, domestic suppliers may face incentives to improve product quality and increase efficiency, due to -3 -Second, domestic firms can imitate foreign technologies or managerial practices either through observation or by hiring workers trained by the foreign company-the demonstration channel.
2 The analysis employs firm-level information from 122 developing economies across 50 sectors from the World Bank Enterprise Surveys (WBES) to construct sectoral measures of these transmission channels and relates them to the performance of indigenous enterprises operating in the sector. The proxy for the linkages channel is the average share of inputs that MNCs source domestically; the proxy for the demonstration channel is the share of MNCs' output in total sectoral output.
The absorptive capacity of domestic firms explains their ability to capture knowledge spillovers and endure competitive pressures. Absorptive capacity is the ability to recognize the value of new information, assimilate it, and apply it to improve production processes (Jimenez-Barrionuevo et al. 2011) . Because absorptive capacity differs across firms and countries, I estimate FDI spillovers for the average domestic firm and for a subset of firms that accounts for a significant share of job creation in each economy. The distinctive characteristics of these enterprises, henceforth called high-growth firms, have been the subject of study both from the perspective of individual firms, interested in sales and revenue growth, and from the perspective of policymakers, interested in job creation and economic growth (Coad et al. 2014) . Additionally, I estimate FDI spillovers transmitted through linkages and demonstration channels separately for six regions of the world and for the manufacturing and services sectors. This paper recognizes that the different motivations of MNCs to invest in the developing world have different implications for FDI spillovers. I employ the typology proposed by Dunning (1993) and implemented empirically by Perea et al. (mimeo) to test whether FDI motivated by access to natural resources (natural resource-seeking), the size of the host market (market-seeking), or global value chains considerations (efficiency-seeking) generates different FDI spillovers to high-growth firms in developing countries. Spillovers steaming from different types of investment may differ not only because the linkages and demonstration channels vary, but also because competitive pressures are likely to be different. more stringent requirements from the foreign firms. Third, competition from other local firms for foreign consumers may also spur productivity upgrading. The analysis in this paper focuses on the knowledge diffusion impact of linkages.
2
See Alfaro et al (2006) , Alfaro and Chen (forthcoming) , Lipsey (2004), Barba Navaretti and Venables (2004) and Alfaro and Rodriguez-Claire (2004) for an overview of the empirical literature about the channels of FDI spillovers.
-4 -I find that there is a large heterogeneity of FDI spillovers across local firms in the developing world.
In line with the literature, an average firm does not capture horizontal FDI spillovers. It is primarily the local high-growth firms that internalize FDI spillovers. The most powerful transmission channel is contractual linkages between MNCs and high-growth firms. 3 The results indicate that, on average across countries and sectors, a one percentage point increase in the share of inputs sourced domestically by MNCs (the linkages channel) is associated with a 0.515 unit increase in the measure of sales growth for high-growth firms. A one percentage point increase in the share of sectoral output accounted for MNCs (the demonstration channel) is correlated with 0.12 unit increase in sales. Linkages are the more effective channel for FDI spillovers in all regions of the world, except in Europe and Central Asia, where the demonstration channel is larger, and in Sub-Saharan Africa, where I do not find evidence of FDI spillovers. Contractual linkages as a vehicle to transmit spillovers are quantitatively larger for manufacturing than for services. Demonstration effects are meaningful only for services and quantitatively smaller than linkages. Finally, I find that highgrowth firms capture FDI spillovers via the linkages channel for each type of investment, except for natural resources-seeking FDI. The results indicate that efficiency-seeking FDI generates larger spillovers than market-seeking FDI, likely because the competitive pressure of this type of investment in the host economy is smaller. This paper is related to three prominent strands in the literature. First, it combines differences in the absorptive capacities of domestic firms with two transmission channels of FDI spillovers to provide evidence of positive horizontal FDI spillovers. Second, it contributes to the literature on highgrowth firms by identifying and characterizing high-growth firms systematically in a cross-country fashion and by providing evidence about the benefits that the presence of MNCs entails for these enterprises. Third, it offers the first evidence, to the best of my knowledge, about how spillovers vary across different types of investments.
From a policy perspective, developing countries are interested in enhancing the benefits of FDI to the local economy. The evidence presented here shows that linkages programs to connect highpotential local suppliers with foreign firms provide a means of achieving this goal. The design of programs that identify and connect high potential suppliers with MNCs seems critical to create FDI 3 These findings are in line with Damijan et al. (2013) , who employs a set of 10 transition economies to find positive effects of horizontal spillovers only on large and high productivity domestic enterprises.
-5 -spillovers. Manufacturing sectors with MNCs operating within regional or global value chains are more prone to generate knowledge transmission to the host economy, but the automatic creation of domestic linkages may be hampered by market failures, such as information asymmetries, low scale, and quality constraints.
The remainder of the paper is structured as follows. The next section discusses the data and presents summary statistics on the set of high-growth firms and the transmission channels of FDI spillovers.
Section 3 presents the empirical strategy and results. Section 4 discusses the robustness checks.
Concluding remarks are offered in section 5.
Data and Descriptive Statistics
I employ the WBES to characterize firm growth, identify high-growth firms, and measure the existence of channels to promote FDI spillovers across the developing world. The WBES is a collection of comparable firm-level surveys of a representative sample of the economy's private sector. The dataset contains information for 71,000 firms in 122 developing economies. The complete list of countries and the years when each survey was conducted are shown in Annex 1. 4 The surveys provide basic characteristics of the firms and cover a broad range of business environment topics including access to finance, corruption, infrastructure, crime, competition, and firm-level performance measures. Crucially, the surveys ask firms about their employment in the previous fiscal year and three fiscal years before.
a. Identification and Characterization of High-Growth Firms
There are at least three issues that need to be considered when characterizing firm performance: i) the indicator of growth; (ii) the measure of growth; and (iii) the period under study. The indicator of growth refers to the variable in which growth is observed. The most commonly used indicators in the high-growth firms' literature are sales and number of employees (Daunfeldt et al. 2013 ).
Because I am interested in high-growth firms' contribution to job creation, I use the number of permanent, full-time employees of the firm as our growth indicator. The raw WBESD includes information for around 125,000 firms in 139 countries, including various waves of surveys for many countries. For the purposes of this analysis, we retain the latest survey conducted in each country and only economies classified as low-and middle-income countries by the World Bank Group. Permanent, full-time employees are defined as all paid employees and managers that are contracted for a term of one or more fiscal years and/or have a guarantee renewal of their employment contract and that work a complete shift or more per day.
-6 -The number of possible indicators for measuring firm-level employment growth is ample. The two most basic approaches are the absolute and relative changes in the indicator of growth. The former examines the simple difference in employment between two points in time while the latter presents this difference relative to the initial size of the firm. These two measures can lead to different results.
Alums (2002) and Daunfeldt et al. (2013) show that measures of absolute growth are biased towards larger firms, while measures of relative growth favor small firms. To reduce these biases, I employ a measure proposed by Davis et al. (1998) that uses absolute changes relative to the average size of the firm across the period considered in the study. The mid-point growth rate for firm i ( , ) is formally defined as follows:
where empi,t refers to total number of permanent, full-time employees that firm i reports in year t.
By construction, this growth rate is symmetric around zero and bounded between -2 and 2. It is also monotonically related to the conventional growth rate measure (Gi,t), and approximates it for small growth rates. The two growth measures are linked by the following identity:
The underlying statistical properties of this growth rate are discussed in detail in Törnqvist et at (1985) .
The period under study in our analysis is two fiscal years. The surveys ask firms about total employment in the last fiscal year and three fiscal years before the questionnaire was administered. Three-or four-year periods are used in most studies examining high-growth firms, although some studies have used shorter periods (Coad et al. 2014 ).
High-growth firms are identified as locally-owned enterprises in the top 5 th percentile of the distribution of mid-point growth rates within each economy.
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By the symmetry of distribution of these growth rates, around 5 percent of the firms in each country are classified as HGFs. The key advantage of this method is that it establishes country-specific minimum growth rates required for firms to be classified as HGFs (HGF thresholds), thereby taking into account country-specific characteristics that support or hinder the performance of the private sector. This definition,
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For 15 countries in the database, the surveys provided information for employment four fiscal year before the year in which the questionnaire was administered. These countries are marked with an asterisk in Annex 1. 8 While this methodology is based on previous literature, it is important to acknowledge that there is no general agreement in the literature on the definition of high-growth firms. Henrekson and Johansson (2010) provides a metaanalysis of the empirical literature on identifying HGFs. Growth rate thresholds have been employed by Schreyer (2000) and Davidsson and Henrekson (2002) , among others. The Organization for Economic Cooperation and Development (OECD) employs a condition that mixes threshold growth rates and a minimum initial size of the firm as follows: HGFs are firms with 10 or more employees that have an average annualized growth rate higher than 20 percent for three consecutive years [Ahmad (2008) and OECD (2008 and ]. We do not require a minimum initial size because firms in the developing world are much smaller than in the developed word. In fact, McKenzie (2017) reports that 95 percent of businesses in the developing world have nine or fewer workers. A crucial characteristic of HGFs is that they tend to be small and young. In fact, most HGFs in the developing world have fewer than 20 employees. While the same is true of other firms in the developing world, HGFs are relatively more represented in the group of small enterprises ( Figure   3 ). In total, there are 89 countries in our dataset for which the median size of HGFs is less than 10 employees. On average, HGFs are also younger than other businesses (Figure 4 ). In our set of 121 countries, the median age of HGFs is lower than that of other firms in 105 countries. CIV  GAB  TZA  BEN  MUS  AGO  SSD  LBR  TGO  TCD  GIN  GHA  COG  NER  BWA  SLE  NAM  ETH  MRT  SWZ  ZWE  ZMB  ZAR  SEN  RWA  MWI  MLI  MDG  KEN  CPV  CAF  BDI  GNB  GMB  MOZ  ZAF  BFA  CMR  UGA  ERI Note: This figure shows the age distribution of HGFs in developing countries (solid line) and the same distribution for other firms (dotted line) at the start of the period (3 fiscal years prior to the survey). Source: Author computation using data from the World Bank Enterprise Surveys.
HGFs are found across all sectors of the economy, but they are relatively more common in services than in manufacturing. Table 1 shows the prevalence and characteristics of these enterprises across economic sectors. Information and communications technology (ICT) and the construction sector show the highest rates of high-growth firms, which account for 8.1 percent and 6.6 percent of firms in the sectors, respectively. In terms of output and employment growth, the performance of highgrowth firms in services outperforms that of high-growth firms in manufacturing. Overall, highgrowth firms in services increased employment by 133 percent and sales by 40 percent over the previous two years, compared to 127 percent and 38 percent in manufacturing, respectively. 
b. Measuring Two Channels of FDI Spillovers
I construct measures of the linkages and demonstration channels at the country-sector level using information from the WBES. The linkages channel ( ) is defined as the average share of inputs that foreign firms in sector j acquire in the host economy. Foreign firms are identified as enterprises with at least 10 percent of foreign ownership. Specifically, this variable is constructed as:
where represents the value of inputs sourced locally by foreign firm i in sector j in country c, and corresponds to firms i's total value of inputs, regardless of their origin. The total number of foreign firms in country c, sector j is n. This approach, which focuses on the demand for inputs from foreign companies, is used in Sanchez-Martin et al (2015) and is complementary to that in Javorcik (2004) and Blalock and Gertler (2008) , who adopt the perspective of the local supplying sector and look for foreign presence downstream in the supply chain. regions.
-13 - Although the WBES allows the systematic study of FDI spillover effects across a broad range of developing countries, four important caveats are in order. First, firm performance outcomes are available for just two points in time, separated only by 2 years, for most countries in the dataset.
Second, the surveys are representative only at the level of the broader manufacturing and services sectors, not at the detailed 2-digit ISIC codes. Third, the data only includes firms that survived between the two points of time, not those that exited. Fourth, there may be some differences across countries in the minimum size of firms that are included in the surveys. 
Empirical Analysis
In this section, I explore the firm-level relationship between the two channels of FDI spillovers and the performance of domestic enterprises in host countries. I decompose the average impact of the linkages and demonstration effects for high-growth firms and for the rest of businesses.
Specifically, I regress output growth of indigenous firm i operating in sector j and in country c ( ) on the size of the linkages and the demonstration ( ) channels. I control for firm-specific attributes ( ), including a log transformation of the firm age (defined as the years between the beginning of operations of the firm and the application of the survey), a log transformation of the labor productivity (USD sales per worker), and a dummy variable capturing exporter status, taking the value of one if direct exports account for more than 5 percent of the firm's total sales. Country ( ) and industry ( ) fixed effects are included to account for unobservable variation that is common to all sectors but that varies across countries and for unobservable variation that affects specific sectors but that is common across countries. Sectors are defined as 2-digit codes of the ISIC (Rev 2) classification, the highest level of disaggregation available in the ESD. The base specification is presented in equation [4] .
The identification strategy captures the average impact of the FDI spillover channels on firm performance across domestic firms within country-sector cells. In other words, it examines if firms display higher growth rates in sectors that have greater potential for FDI spillovers as indicated by the size of the linkages and demonstration channels. The final sample size in the regression is 33,305 firms.
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To test the impact that FDI spillovers have on high-growth firms, I include a dummy that indicates if the firm is a high-growth firm (using the criteria discussed above) and interact it with both channels of FDI spillovers as follows.
The results indicate that there is a large amount of heterogeneity in the ability of indigenous firms to benefit from the presence of MNC. Table 3 This number is smaller than the total number of firms shown in the descriptive statistics (table 1) because there are sector-country cells without FDI firms. Because I focus on intra-industry spillovers (at an aggregate industry level), the proxies for spillovers are not defined for these observations. Therefore, firms operating in these cells are dropped from the regression model.
-15 -bring to the domestic market counteracts the FDI benefits that the average firm is able to internalize. Second, the low absorptive capacity of the average firm prevents it from capturing FDI benefits.
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Table 3: FDI Spillovers and Firm Performance
Note: The dependent variable is total sales. The sample excludes foreign firms. Standard errors (in parentheses) are clustered at the country-sector level. *** p<0.01, ** p<0.05, * p<0.1 Source: Author computation using data from the World Bank Enterprise Surveys.
High-growth firms behave radically differently from the average firm in their ability to internalize FDI spillovers. Both channels are positively and statistically significantly related to the performance of these firms (specifications 5-7). The results indicate that an increase of one percentage point in the size of linkages (share of inputs sourced domestically by foreign firms) is associated with a 0.515 unit increase in the sales mid-point growth rate of high-growth firms. This impact is statistically significant at the 1 percent level. For the demonstration channel, the impact 12 The finding that intra-industry spillover effects are rarely accrued by domestic firms is standard in the literature. Meyer and Ninani (2009) and Gorg and Strobl (2001) High-growth firms in services capture FDI spillovers through both linkages and demonstration channels, while in manufacturing they internalize spillovers only through linkages. However, the I also examine FDI spillovers across different factors that motivate MNCs' decisions to invest in developing countries. I employ the taxonomy suggested by the seminal work of Dunning (1993) , where FDI motivation can broadly be categorized as (i) natural resource-seeking investment, which describes a situation where a foreign investor establishes an enterprise in the host country to access natural resources; (ii) market-seeking investment, which is driven by the foreign investor's intention to primarily serve the host country's market; and (iii) efficiency-seeking investment, in which the investor chooses a host country in order to take advantage of some competitive factor, such as a labor force, utilities, services, or geographic location. Because the relationship between the pro-competitive effect of FDI and the potential for knowledge diffusion is different across FDI Allocating sector-country bins into FDI motivation is a daunting task. Fortunately, Perea et al.
(mimeo) provide a methodological framework that combines two key pieces of information at the sectoral level: the export orientation of the sector and its relative detachment from the natural resource base of the country. The export orientation of the sector differentiates resources-and efficiency-seeking investments from market-seeking investments. Both resources-and efficiencyseeking investment occur in export-oriented sectors, while the purpose of market-seeking investment is to serve the host market. The relative proximity of a sector to the natural resource base of the country distinguishes resource-seeking FDI. The proximity is defined as the natural resource density around each sector, drawing from the product space methodology. 
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I am grateful to the authors for providing me with the characterization of the investment motivation at the 2-digit ISIC level for all the countries in my database. The methodology focuses exclusively on agriculture, mining, and manufacturing. I allocated services sectors to market-seeking investment, except for services related to computer and related activities (ISIC 72), which are allocated to efficiency-seeking FDI. The reason is that this sector includes the standard business process outsourcing services, including hardware and software consultancy, data processing, and database activities. 
Robustness Checks
In this section, I analyze the robustness of my key result: that, on average across the developing world, high-growth firms are the main recipients of positive FDI spillover effects and that linkages are the more powerful transmission channel. I employ specification [7] in Table 3 to examine the robustness of the results to changes in the indicator of firm performance, measures of sales growth, and cut-offs to identify high-growth firms.
I first test the robustness of the results to an alternative indicator of firm performance. In addition to sales, the ESD provides information on employment growth during the last two years prior to when the survey was administered in each country. The results are reported in column 3 in Table   5 . The finding that high-growth firms capture FDI spillovers from the linkages holds in this specification-the coefficient for the interaction term of the high-growth firms dummy and the linkages channel is positive and significant at the 1 percent level. The demonstration channel is not significant for any type of firm. While the coefficient of the impact of sectoral linkages for non- -20 -high growth firms remains negative, it is now significant at the 10 percent level. Given the short window of 2 years for which we observe firm performance in our dataset, I prefer the sales variable as the indicator of firm growth, as enterprises adjust output more swiftly than employment in reaction to sectoral shocks.
I also test the robustness of the results to two different measures of sales growth. The first is the Birch index which, in the same spirit as the mid-point growth rate, seeks to reduce the impact of firm size on the growth indicator by combining both relative and absolute changes in firm-level sales (Birch 1987 , Schreyer 2000 , and Holz 2014 .
14 The second measure is the standard log difference in sales, which is biased towards small firms. The results are reported in columns 4 and 5 in Table 5 . Overall, the results are qualitatively the same. Both channels of FDI spillovers are unimportant for non-high-growth firms, while the linkages channel is positively and significantly related to the performance of high-growth firms. The sign of the coefficient for the impact of the demonstration channel on high-growth firms changes, but it is not significant. In the base scenario, this variable is positive and significant only at the 10 percent level.
My method to identify high-growth firms relies on the ad-hoc minimum threshold in employment growth, which is equal to the top 5 th percentile of the distribution of firm-level mid-point growth rates in each country in the dataset. Columns 6 and 7 in Table 5 14 The Birch index combines both relative and absolute growth rates as follows: ( − ) .
-21 - 
Concluding remarks
Foreign investors bring a plethora of knowledge that has the potential to create positive spillovers to the host economy. These benefits, however, are not guaranteed. The key reason is that MNCs may also generate pro-competitive pressures in output and input markets in the host economy to the detriment of some local incumbents. The relationship between these two effects determines the overall impact of foreign presence on local enterprises. There are two main channels through which foreign knowledge and technology can be transferred to domestic firms. The first is backward linkages between foreign firms and domestic suppliers. The second is the demonstration channel, through which domestic firms imitate and replicate foreign technologies and management practices in their own production processes. and apply it to improve production processes. Therefore, the competition channel balances out the potential for knowledge spillovers. However, high-growth firms, identified as those enterprises with the highest job creation rates in each country, do capture FDI spillovers. The more powerful transmission channel is contractual linkages with MNCs. The base specification indicates that an increase of 1 percentage point in the share of inputs that are sourced domestically by MNCs in the sector is associated with a 0.51 unit increase in the measure of output growth of domestic highgrowth firms. Investment in developing countries from MNCs embedded in global value chains creates larger FDI spillovers to high-growth indigenous firms than investment from MNCs that seek to serve the host economy. There is no empirical evidence that natural-resource seeking investment creates positive FDI spillovers.
These results have important implications for policy design as governments often direct public funding to support linkages programs to connect domestic suppliers with MNCs in the developing world. The evidence presented here indicates that these programs should include a targeting mechanism to identify high-potential domestic suppliers, rather than being directed to the whole group of small and medium-sized enterprises. Because some of these programs are very costly (e.g. supplier development programs), policy interventions have better odds to succeed if public interventions are aimed at indigenous firms with high absorptive capacities. More research is needed about the characteristics of these enterprises, as are rigorous impact evaluations about linkages programs.
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Regardless of the distributional impact of MNCs on domestic firms, countries open to multinational production tend to experience aggregate productivity gains. This paper shows that part of these benefits is accrued by local high-growth firms via the assimilation of positive FDI spillovers, which increase their sales and productivity. However, the increased competition that MNCs bring to the 15 Reyes (2017) reviews the economic rationality for public interventions and provides an overview of the different support programs to promote linkages. 
